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REMARKS 

Claims 1-47, 49, 51-55, 57, and 58-64 are all of the claims pending. Claims 48, 50, 
56, and 58 are canceled. 

It is noted that the claim amendments herein, if any, are made only for more 
particularly pointing out the invention, and not for distinguishing the invention over the prior 
art, narrowing the claims, or for any statutory requirements of patentability. 

Further, it is noted that, notwithstanding any claim amendments made herein, 
Applicants' intent is to encompass equivalents of all claim elements, even if amended herein 
or later during prosecution. 

The Examiner objects to specification for misspelling of "MBMS" and the word 
"message". Applicants accordingly submit herewith a substitute specification with these 
corrections incorporated. Therefore, Applicants respectfully request that the Examiner 
reconsider and withdraw this objection. 

Claims 1-47, 49, 51-55, 57, and 59-64 stand rejected under 35 USC §103(a) as 
unpatentable over US Patent Publication US 2006/0166653A1 to Xu et al., further in view of 
US Patent Application Publication 2002/0089949 to Bjelland et al. 

This rejection is respectfully traversed in view of the following discussion. 

I. THE CLAIMED INVENTION 

As described and claimed in, for example, independent claim 1 , the present invention 
is directed to a mobile communication system including a core network having a node with a 
packet switching function for packet data communication, a radio network controller, and a 
mobile terminal. A Signaling Connection Control Part (SCCP) signaling connection for the 
packet data communication and a broadcast or multicast service is set on an interface between 
the radio network controller and the core network. The mobile communication system 
further includes a connection setting means for setting the SCCP signaling connection 
between the radio network controller and the core network for multicast data communication 
separately from the SCCP signaling connection for the packet data communication. 

The radio network controller initiates the SCCP signaling connection for the packet 
data communication, and the core network initiates the SCCP signaling connection for the 
broadcast or multicast service. 

In the conventional method described beginning at line 1 5 on page 1 of the disclosure 
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and more particularly at line 5-1 8 of page 5, the sharing of the PS service and the new, high- 
speed MBMS service causes processing contention as well as complexity in processing in the 
SGSN of the core network, as described beginning at line 19 of page 5. 

In contrast, the present invention sets the connection for PS and MBMS separately, 
thereby eliminating the contention and reducing complexity. 

II. THE PRIOR ART RE JECTION 

The Examiner alleges that Xu, when modified by Bjelland, renders obvious the 
present invention described by claims 1-47, 49, 51-55, 57, and 58-64. Applicants respectfully 
disagree, as follows. 

In contrast to the present invention, Xu does not teach or suggest the establishment of 
the SCCP signaling connection. Furthermore, Xu does not teach or suggest that the SCCP 
signaling connection for multicast data communication is established separately from the 
SCCP signaling connection for a packet data communication. 

Rather, Xu (paragraph 0046) indicates that an RNC initiates to set up a radio resource 
between an RNC and an UE in response to a message from the UE, but does not teach or 
suggest setting up the SCCP signaling connection between the RNC and the CN (including 
the SGSN). 

Xu (paragraph 0042) indicates that the CN initiates an RAB assignment but does not 
teach or suggest that the CN initiates to set up the SCCP signaling connection. Therefore, the 
above claim amendments clearly distinguish between the RAB assignment in Xu from the 
SCCP signaling connection of the present invention. 

In the present invention, the CN initiates to set up the SCCP signaling connection 
between the RNC and the CN. It is noted that Xu relates to establishing an RAB (Radio 
Access Bearer), whereas the present invention relates to establishing the connection for 
signaling between the RNC and the CN. 

Moreover, establishing the RAB is performed on the assumption that a signaling 
connection has been set up between the RNC and the CN. Therefore, establishing the RAB is 
quite different from establishing the signaling connection. The RAB is established according 
to an RANAP (Radio Access Network Application Part) protocol and the signaling 
connection is established according to a SCCP protocol. The RANAP protocol is a protocol 
located at a higher level than the SCCP protocol in a protocol hierarchy. Therefore, as 
described above, establishing the RAB according to the RANAP protocol is on the 
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assumption of establishing the signaling connection according to the SCCP protocol. 

According to the present invention, the SCCP signaling connection for the MBMS 
service is provided separately from the SCCP signaling connection for the packet data 
communication, so that occurrence of contention between the MBMS service and the packet 
data service is eliminated, and particularly providing an effect that it is no longer necessary to 
check into establishment statuses of signaling connections of other services. 

Hence, turning to the clear language of the claims, there is no teaching or suggestion 
of" ... wherein a Signaling Connection Control Part (SCCP) signaling connection for the 
packet data communication and a broadcast or multicast service is set on an interface between 
the radio network controller and the core network, the mobile communication system further 
comprising: connection setting means for setting the SCCP signaling connection between the 
radio network controller and the core network for multicast data communication separately 
from the SCCP signaling connection for the packet data communication , wherein, said radio 
network controller initiates the SCCP signaling connection for the packet data 
communication, and said core network initiates the SCCP signaling connection for the 
broadcast or multicast service", as required by independent claim 1 . Independent claims 9, 
13, and 21 have similar language. 

Relative to independent claims 27 and 33, the Examiner alleges that paragraph [0040] 
teaches the feature defined by the final claim limitation that the multimedia broadcast 
multicast service requests are initiated by the core network rather than the radio network 
controller. Applicants respectfully submit that paragraph [0040] would not seem to 
support the Examiner's position, since the most related description in this paragraph would 
seem to be: "As a result of these two phases, an MBMS context is defined and stored in the 
network. " 

However, this description does not satisfy the plain meaning of the language of the 
final claim limitation, since there is no suggestion that connections be made differently for 
multimedia broadcast multicast service requests in this description or anywhere else in this 
paragraph. 

Hence, turning to the clear language of the claims, in Xu there is no teaching or 
suggestion of: "... wherein, if a request is related to multimedia broadcast multicast service, 
said core network initiates a request for SCCP signaling connection to said radio network 
controller, instead of the request being initiated from said radio network controller", as 
required by claim 27. Independent claims 33, 39, and 45 have similar language. 
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Relative to independent claim 53, the Examiner points to paragraph [0046] for the 
final claim limitation. 

Applicants respectfully submit that this paragraph would not seem to support the 
Examiner's position, since the most related sentences in this paragraph would seem to be: 
"When the first timer expires and the relevant RNC receives the first response to the member 
ship query (step 214), the said RNC can either initiate the setting up of radio resources 
immediately or it can wait for more responses to arrive. When the responses(s) received 
within an individual cell meet(s) certain predetermined criteria, the RNC initiates the setting 
up of radio resources for that cell." 

However, this description does not satisfy the plain meaning of the language of the 
final claim limitation, since there is no suggestion that connections be made differently for 
multimedia broadcast multicast service requests in this description or anywhere else in this 
paragraph. 

Hence, turning to the clear language of the claims, in Xu there is no teaching or 
suggestion of: "...setting a first Signaling Connection Control Part (SCCP) signaling 
connection for said mobile terminal on an interface between said core network and said radio 
network controller; and setting a second SCCP signaling connection for a broadcast or 
multicast service separately from said first SCCP signaling connection on said interface, 
wherein the radio network controller initiates said first SCCP signaling connection for said 
mobile terminal, and the core network initiates said second SCCP signaling connection for 
the broadcast or multicast service", as required by claim 53. 

Relative to independent claim 61, the Examiner points to paragraph [0046] for the 
final claim limitation. 

Applicants respectfully submit that this paragraph would not seem to support the 
Examiner's position, since the most related sentences in this paragraph would seem to be: 
"When the first timer expires and the relevant RNC receives the first response to the member 
ship query (step 214), the said RNC can either initiate the setting up of radio resources 
immediately or it can wait for more responses to arrive. When the responses(s) received 
within an individual cell meet(s) certain predetermined criteria, the RNC initiates the setting 
up of radio resources for that cell." 

However, this description does not satisfy the plain meaning of the language of the 
final claim limitation, since there is no suggestion that connections be made differently for 
multimedia broadcast multicast service requests in this description or anywhere else in this 
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paragraph. 

Hence, turning to the clear language of the claims, in Xu there is no teaching or 
suggestion of: "...wherein a first Signaling Connection Control Part (SCCP) signaling 
connection for said mobile terminal and a second SCCP signaling connection for a broadcast 
or multicast service is set on an interface between said core network and said radio network 
controller, said radio network controller initiates the first SCCP signaling connection for said 
mobile terminal, and said core network initiates a request for said second SCCP signaling 
connection to said radio network controller", as required by claim 61 . 

Relative to independent claim 62, the Examiner points to paragraph [0046] for the 
final claim limitation. 

Applicants respectfully submit that this paragraph would not seem to support the 
Examiner's position, since the most related sentences in this paragraph would seem to be: 
"When the first timer expires and the relevant RNC receives the first response to the member 
ship query (step 214), the said RNC can either initiate the setting up of radio resources 
immediately or it can wait for more responses to arrive. When the responses(s) received 
within an individual cell meet(s) certain predetermined criteria, the RNC initiates the setting 
up of radio resources for that cell." 

However, this description does not satisfy the plain meaning of the language of the 
final claim limitation, since there is no suggestion that connections be made differently for 
multimedia broadcast multicast service requests in this description or anywhere else in this 
paragraph. 

Hence, turning to the clear language of the claims, in Xu there is no teaching or 
suggestion of: "...wherein a first Signaling Connection Control Part (SCCP) signaling 
connection for said mobile terminal and second SCCP signaling connection for a broadcast or 
multicast service are set on an interface between said core network and said radio network 
controller, said radio network controller initiates the first SCCP signaling connection for said 
mobile terminal, said core network comprises an SGSN (Serving GPRS (Global Packet Radio 
Service) Support Node), and wherein said SGSN manages said second SCCP signaling 
connection", as required by claim 62. 

Relative to independent claim 63, the Examiner points to paragraph [0046] for the 
final claim limitation. 

Applicants respectfully submit that this paragraph would not seem to support the 
Examiner's position, since the most related sentences in this paragraph would seem to be: 
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"When the first timer expires and the relevant RNC receives the first response to the member 
ship query (step 214), the said RNC can either initiate the setting up of radio resources 
immediately or it can wait for more responses to arrive. When the responses(s) received 
within an individual cell meet(s) certain predetermined criteria, the RNC initiates the setting 
up of radio resources for that cell." 

However, this description does not satisfy the plain meaning of the language of the 
final claim limitation, since there is no suggestion that connections be made differently for 
multimedia broadcast multicast service requests in this description or anywhere else in this 
paragraph. 

Hence, turning to the clear language of the claims, in Xu there is no teaching or 
suggestion of: ". . .a step of setting a first Signaling Connection Control Part (SCCP) signaling 
connection for a first communications service on an interface between said core network and 
said radio network controller; and a step of setting a second SCCP signaling connection for a 
second communications service and said core network initiates a request for said second 
SCCP signaling connection to said radio network controller", as required by claim 63. 

Relative to independent claim 64, the Examiner points to paragraph [0046] for the 
final claim limitation. 

Applicants respectfully submit that this paragraph would not seem to support the 
Examiner's position, since the most related sentences in this paragraph would seem to be: 
"When the first timer expires and the relevant RNC receives the first response to the member 
ship query (step 214), the said RNC can either initiate the setting up of radio resources 
immediately or it can wait for more responses to arrive. When the responses(s) received 
within an individual cell meet(s) certain predetermined criteria, the RNC initiates the setting 
up of radio resources for that cell." 

However, this description does not satisfy the plain meaning of the language of the 
final claim limitation, since there is no suggestion that connections be made differently for 
multimedia broadcast multicast service requests in this description or anywhere else in this 
paragraph. 

Hence, turning to the clear language of the claims, in Xu there is no teaching or 
suggestion of: ".. .setting a first Signaling Connection Control Part (SCCP) signaling 
connection for said mobile terminal on an interface between said core network and said radio 
network controller; and setting a second SCCP signaling connection for a broadcast or 
multicast service on said interface, wherein the radio network controller initiates said first 
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SCCP signaling connection for said mobile terminal, and said core network comprises a 
SGSN (Serving GPRS (Global Packet Radio Service) Support Node), and said SGSN manages 
said second SCCP signaling connection", as required by claim 64. 

Therefore, for the reasons stated above, the claimed invention is fully patentable over 
the cited references, and the Examiner is respectfully requested to reconsider and withdraw 
this rejection based on Xu. 

III. FORMAL MATTERS AND CONCLUSION 

In view of the foregoing, Applicant submits that claims 1-47, 49, 51-55, 57, and 58- 
64, all the claims presently pending in the application, are patentably distinct over the prior 
art of record and are in condition for allowance. The Examiner is respectfully requested to 
pass the above application to issue at the earliest possible time. 

Should the Examiner find the application to be other than in condition for allowance, 
the Examiner is requested to contact the undersigned at the local telephone number listed 
below to discuss any other changes deemed necessary in a telephonic or personal interview . 

The Commissioner is hereby authorized to charge any deficiency in fees or to credit 
any overpayment in fees to Attorney's Deposit Account No. 50-0481. 



McGinn Intellectual Property Law Group, PLLC 

8321 Old Courthouse Road, Suite 200 
Vienna, VA 22182-3817 
(703) 761-4100 
Customer No. 21254 



Respectfully Submitted, 



Date: 





Frederick E. Cooperrider 
Registration No. 36,769 



25 



MOBILE COMMUNICATION SYSTEM, METHOD OF 
CONTROLLING OPERATION THEREOF, AND NODE USED 
FOR THE SYSTEM 



MARKED-UP SPECIFICATION 



- 1 - 

MOBILE COMMUNICATION SYSTEM, METHOD OF CONTROLLING OPERATION 
THEREOF, AND NODE USED FOR THE SYSTEM 

BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention relates to a mobile communication 

system, a method of controlling operation thereof and a node 
used in the system, and more particularly, to a configuration 
system of a signalling connection on an interface between a Core 
Network and a Radio Network Controller (RNC) , the signalling 
10 connection being necessary when providing a broadcast or 

multicast service supporting high-speed data communication 
called MBMS (Multimedia Broadcast Multicast Service) in the 
mobile communication system. 

Description of the Prior Art 

15 Techniques of configuring a signalling connection 

operable for transfer control of various control signals in a 
W-CDMA (Wideband- CDMA) mobile communication system are defined 
in "RRC Services provided to upper layers'' in Chap. 5 of the 
specification TS 25 . 331 (Non-Patent Document 1) prepared by the 

2 0 3GPP (Third Generation Partnership Project) . By referring to 
FIG. 7, the signalling connection configuring techniques will 
be described. 

It will be observed from FIG. 7 that the W-CDMA mobile 
communication system comprises a Core Network (CN) 10 including 
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a switching network, a Radio Network Controller (RNC) 22, and 
a mobile terminal (UE) 51. Between the Core Network 10 and the 
Radio Network Controller 22, logical connections 111 and 121 
are set for transfer of signalling maooagoo messages , where the 
5 logical connection 111 is referred to as a CS Iu connection which 
is established between an MSC (Mobile-services Switching 
Center) 11 configuring the Core Network 10 and the Radio Network 
Controller 22, and is functional for a CS domain corresponding 
to a CS network having a circuit switching function for voice 

10 communication. 

The logical connection 121 is referred to as a PS Iu 
connection which is established between an SGSN (Serving GPRS 
(Global Packet Radio Service) Support Node) 12 configuring the 
Core Network 10 and the Radio Network Controller 22, and is 

15 functional for a PS domain corresponding to a PS network having 
a packet switching function. The Radio Network Controller 22 
manages radio resources, controls a Node B (radio base station) 
which is not shown, and the like, and is typified by a handover 
controlling device. 

20 Established between the Radio Network Controller 22 and 

the mobile terminal 51 is an RRC (Radio Resource Connection) 
connection 211 for signalling transfer. The RRC connection 211 
corresponds to an RRC signalling connection 711 in the mobile 
terminal 51. This RRC signalling connection 711 is configured 

25 with a CS signalling connection 511 for a CS domain 611 and a 
PS signalling connection 512 for a PS domain 612. 
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Thus, the W-CDMA mobile communication system makes it 
possible to establish in the mobile terminal 51 the signalling 
connections 511 and 512 corresponding to the CS domain 611 and 
the PS domain 612, respectively, which is defined in the 
5 Non- Patent Document 1. 

The W-CDMA mobile communication system having such a 
configuration may sometimes support a new service such as MBMS 
(Multimedia Broadcast Multicast Service) . More specifically, 
when a broadcast or multicast service called MBMS supporting 

10 high speed, large capacity data communication of moving images 
or images with sound information is provided, the W-CDMA mobile 
communication system takes a configuration shown in FIG . 8 . FIG . 
8 represents the case where the multicast service is provided. 
In FIG. 8, the same reference numerals are allocated to 

15 the same components as those in FIG. 7. Referring to FIG. 8, 
there is shown a RAN (Radio Access Network) 21 provided between 
the Core Network 10 and the mobile terminals 51 to 53, which 
comprises the Radio Network Controller (RNC) 22 and a Node B 
23 . Note here that in FIG. 7 only the Radio Network Controller 

2 0 22 is shown while the Node B 23 is omitted. 

Within an MBMS coverage 41 where MBMS multicast service 
information is distributed, MBMS service subscribing mobile 
terminals 51 and 52 and a non -subscribing mobile terminal 53 
are being present. Multicast is a service for distributing the 

25 same data to multiple specified destination addresses (mobile 
terminals) . 
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In this case, the logical connections for signalling 
transfer between the Core Network 10 and the Radio Network 
Controller 22 are set as shown in FIG. 9. As seen from FIG. 
9, when the CS signalling connection 511 of the CS domain 611 
5 and the PS signalling connection 512 of the PS domain 612 are 
established in the mobile terminal 51, and when the mobile 
terminal 51 further attempts to receive the MBMS service in the 
current state, there is no need to execute another signalling 
connection establishment processing for the MBMS service to the 

10 mobile terminal 51. More specifically, since the MBMS service 
is provided in packet communication, an MBMS signalling 
connection may be regarded as being included in the PS domain 
having the packet switching function, whereby the mobile 
terminal 51 is able to use the PS Iu connection 121 which is 

15 an already established logical connection. 

Thus, when the Iu connection for the PS domain has been 
established in the mobile terminal, the SGSN 12 does not execute 
paging processing in conformity with an RANAP (Radio Access 
Network Application Part) protocol (processing for recognizing 

2 0 one of a plurality of Radio Network Controller areas (cells) 
that a mobile terminal belongs to) . 

To the contrary, another mobile terminal 52, in which the 
signalling connection of the PS domain is not established, 
requires a new MBMS signalling connection 523 in order to receive 

25 the MBMS service and accordingly the SGSN 12 is requested to 
execute the paging processing. Reference numeral 613 denotes 
a PS domain of the mobile terminal 52, and 712 denotes an RRC 
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signalling connection of the mobile terminal 52. Reference 
numeral 212 denotes an RRC connection between the mobile 
terminal 52 and the Radio Network Controller 22, and 122 denotes 
an MBMS Iu connection between the Core Network 10 and the Radio 
5 Network Controller 22. 

As described by referring FIG. 9, if the PS signalling 
connection 512 for the PS domain is established in the mobile 
terminal 51 and further the logical connection of PS Iu 
connection 121 is established between the Core Network 10 and 
10 the Radio Network Controller 22 when the W-CDMA mobile 

communication system attempts to newly support the MBMS service, 
MBMS signalling may be performed using this PS Iu connection 
121. 

The signalling connection thus described is, however, 
15 shared with both the PS service including an existing packet 
switched service and such a new MBMS service, which raises the 
problem such that processing contention is caused between 
different types of services. More specifically, when an 
establishment request of a usual packet service (such as a 
2 0 receipt of packet data) is generated while the MBMS service is 
being provided, the paging processing is not executed because 
the PS signalling connection has already been established, but 
the signalling connection that is in use for the MBMS service 
works also for processing to establish an RAB (Radio Access 
25 Bearer) of the packet service. This is more likely to cause 
the processing contention between the MBMS service and the 
packet communication service. 
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Also, another problem may arise in that the processing in 
the SGSN 12 of the Core Network 10 increases in complexity. More 
specifically, if the mobile terminal has the established PS 
signalling connection for usual packet service, a maooagc 
5 message is transmitted/ received using this existing PS 

signalling connection because of the mobile terminal being 
designed to have only one signalling connection in the PS domain . 
Therefore, a new PS signalling connection for the MBMS service 
does not need to be established. However, the mobile terminal 

10 not having the established PS signalling connection needs a new 
PS signalling connection to receive the MBMS service by which 
MBMS maooagoo messages may be transmitted/ received. This 
requires the SGSN to check into PS signalling establishment 
statuses of each mobile terminal and to determine the signalling 

15 connection used for maoaagc m essage transmission and reception. 
Besides, even when the MBMS service is terminated, the SGSN needs 
to determine whether the mobile terminal is still receiving the 
usual packet service in order to perform release processing of 
the signalling connection if necessary. 

20 It is, therefore, an object of the present invention to 

provide a mobile communication system in which an occurrence 
of contention between an existing packet communication service 
and a new MBMS service is eliminated, a method of controlling 
operations of the system, and a node used in the system. 

25 Another object of the present invention is to provide a 

mobile communication system in which processing complexity in 
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the SGSN is eliminated, a method of controlling operations of 
the system, and a node used in the system. 

BRIEF SUMMARY OF THE INVENTION 
A mobile communication system according to one embodiment 
5 of the present invention includes a core network having a node 
with a packet switching function for packet data communication, 
a radio network controller, and a mobile terminal, wherein a 
connection is set on an interface between the radio network 
controller and the node, and the mobile communication system 
10 is characterized by comprising connection setting means for 
setting the connection for multicast data communication faster 
than the packet data communication, separately from the 
connection for the packet data communication. 

The mobile communication system is characterized in that 
15 the connection setting means sets the connection for the 

multicast data communication in common to a plurality of mobile 
terminals that attempt to receive a service of the multicast 
data communication, or sets the connection for the multicast 
data communication individually to each of the plurality of the 
20 mobile terminals that attempt to receive the multicast data 
communication service. 

A method of controlling operations according to one 
embodiment of the present invention is a method of controlling 
operations in a mobile communication system including a core 
25 network having a node with a packet switching function for packet 
data communication, a radio network controller, and a mobile 
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terminal/ wherein a connection is set on an interface between 
the radio network controller and the node, and the method is 
characterized by comprising a connection setting step of 
setting the connection for multicast data communication faster 
5 than the packet data communication, separately from the 
connection for the packet data communication. 

The connection setting step is characterized in that the 
connection setting step includes setting the connection for the 
multicast data communication in common to a plurality of mobile 

10 terminals that attempt to receive a service of the multicast 
data communication, or setting the connection for the multicast 
data communication individually to each of the plurality of the 
mobile terminals that attempt to receive the multicast data 
communication service. 

15 A node according to one embodiment of the present invention 

is a node in a mobile communication system including a core 
network having a node with a packet switching function for packet 
data communication, a radio network controller, and a mobile 
terminal, wherein a connection is set on an interface between 

2 0 the node and the radio network controller, and the node in the 
mobile communication system is characterize by comprising 
connection setting means for setting the connection for 
multicast data communication faster than the packet data 
communication, separately from the connection for the packet 

25 data communication. 

A program according to one embodiment of the present 
invention is a program for making a computer execute operation 
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controlling of a node in a mobile communication system including 
a core network having a node with a packet switching function 
for packet data communication, a radio network controller, and 
a mobile terminal, wherein a connection is set on an interface 
5 between the node and the radio network controller, and the 
program is characterized by comprising a connection setting 
step of setting the connection for multicast data communication 
faster than the packet data communication, separately from the 
connection for the packet data communication. 

10 According to the present invention, a PS (packet switched 

processing) functional signalling connection for an existing 
packet communication service and an MBMS connection for an MBMS 
(Broadcast/Multicast) service offering new high-speed data 
communication are provided separately and independently from 

15 each other, as a logical connection between the Core Network 
and the Radio Network Controller. This eliminates contention 
between different types of services such as the PS service and 
the MBMS service, thus resulting in successful processings of 
both different types of services without being conscious of 

20 mutual processings. In addition, release processing of the 
connection may be executed independently to each service, 
eliminating processing complexity of the SGSN. 



25 



BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic block diagram according to one 
embodiment of the present invention; 
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FIG. 2 is a sequence diagram partly showing processing for 
"Joining" in an MB CM MBMS multicast service according to the 
one embodiment of the present invention; 

FIG. 3 is a sequence diagram showing data transfer and the 
5 processing for "Joining" in the MDSM MBMS multicast service 
according to the one embodiment of the present invention; 

FIG. 4 is a sequence diagram showing detailed processing 
for a step C3 shown in Fig. 3; 

FIG. 5 is a schematic block diagram according to another 
10 embodiment of the present invention; 

FIG. 6 is a schematic block diagram according to still 
another embodiment of the present invention; 

FIG. 7 is a schematic block diagram illustrating a 
conventional example ; 
15 FIG. 8 is a schematic system diagram for the MBSM MBMS 

multicast service; and 

FIG 9 is a diagram illustrating the case of receiving the 
MBSM- MBMS multicast service in the configuration shown in FIG. 
7. 

2 0 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the present invention will be described 
below with reference to the accompanied drawings. FIG. 1 is 
a schematic diagram showing a system configuration according 
to one embodiment of the present invention, where the same 

2 5 reference numerals are allocated to the same components as those 
in FIGS. 7 to 9. It will be observed from FIG. 1 that a Core 
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Network (CN) 10 includes anMSC 11 (defined as a CS domain) having 
a circuit switching function for voice communication and an SGSN 
(Serving GPRS (Global Packet Radio Service) Support Node) 12 
(defined as a PS domain) having a packet switching function for 
5 packet data communication. The SGSN 12 is available for an 
existing packet service as well as the previously described new 
MBMS service (broadcast or multicast communication service 
supporting higher speed data communication as compared with the 
packet service) , and mobile terminals 51 and 52 are available 

10 for the same as well. 

These mobile terminals 51 and 52 are being present within 
coverage where MBMS information is distributed (see FIG. 8) , 
and are now subscribing to the MBMS service. 

A Radio Network Controller (RNC) 22 manages radio resources , 

15 controls a Node B (not shown) that is a radio base station, and 
the like. Between the Radio Network Controller 22 and each of 
the mobile terminals 51 and 52, RRC connections 211 and 212 are 
set, respectively. In the mobile terminal 51, a CS signalling 
connection 511 and a PS signalling connection 512 has already 

2 0 been established, and accordingly, as logical connections, a 
CS Iu connection 111 and a PS Iu connection 121 for the mobile 
terminal 51 are established on an Iu interface between the Core 
Network 10 and the Radio Network Controller 22. This enables 
the mobile terminal 51 to transmit /receive a maaoago m essage 

25 to/from the MSC 11 and the SGSN 12. 

Furthermore in this embodiment, when the mobile terminal 
51 attempts to receive the MBMS service, the PS Iu connection 
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121 is not used as the logical connection for the MBMS service 
but in place thereof, an MBMS Iu connection 122 dedicated to 
the MBMS service is independently established. On the mobile 
terminal 51 side, the PS signalling connection 512 and an MBMS 
5 signalling connection 513 are established in a PS domain 612. 
This allows the mobile terminal 51 to transmit/receive massages 
messages necessary for receiving the MBMS service to/ from the 
SGSN 12. 

At this time, if the other mobile terminal 52 attempts to 
10 receive the same MBMS service, the mobile terminal 52 shares 
the use of the MBMS Iu connection 122 which has already been 
established for the MBMS service intended for the mobile 
terminal 51. When still another mobile terminal attempts to 
receive the same MBMS service, this MBMS Iu connection 122 is 
15 shared among these three mobile terminals. Reference numeral 
523 shown in the mobile terminal 52 denotes the MBMS signalling 
connection. 

The MBMS Iu connection 122 shared with a plurality of mobile 
terminals handles only massages messages related to the MBMS 
20 service and is set as a signalling connection for each PS domain 
612, 614. 

In the MBMS multicast service, the following processings 
are executed. Among these are: so called "Joining" processing 
for notifying a network from the mobile terminal that it wishes 
25 to receive data in a multicast mode (it wishes to receive a 
service in a multicast mode or to subscribe to the service) , 
"MBMS notification" processing for notifying that the multicast 
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data is to be transferred, transfer processing for MBMS data, 
"Leaving" processing for leaving the multicast service, and the 
like. 

Next, the entire operation in this embodiment will be 
5 described in further detail with reference to the sequence 
diagrams of FIGS. 2 to 4 . In this embodiment, the "Joining" 
processing for the mobile terminal 51 is completed, and 
thereafter a "Joining" request from the other mobile terminal 
52 is notified. FIG. 2 is a sequence diagram showing operations 

10 of the "Joining" processing, and FIGS. 3 and 4 are sequence 
diagrams showing operations of the data transfer and the 
"Leaving" processing. Steps described in rectangular boxes in 
the right ends ; in each drawing represent the processings 
executed in the SGSN 12. FIG. 4 is the diagram showing details 

15 of MBMS connection establishment processing (step C3) in the 
sequence of FIG. 3. 

First, the mobile terminal 51 establishes the RRC 
connection with the Radio Network Controller 22 when triggered 
by turning- on operation of power supply and the like (step Al) . 

20 Then, the mobile terminal 51 notifies the SGSN 12 of information 
about the "Joining" . The Radio Network Controller 22 sends a 
connection establishment request to the SGSN 12 to establish 
the Iu connection therewith. Through this processing, the SGSN 
12 recognizes that there exists a reception request of MBMS data 

25 from the mobile terminal 51 (step A2) . 

In step A2, a maoaagc message "Initial Direct Transfer" 
is used to establish the signalling connection and, on radio 
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communication it is used to transmit an initial NAS maooago 
message (which is transmitted and received between the mobile 
terminal and the Core Network) . In addition, "SCCP" is an 
abbreviation for ''Signalling Connection Control Part" which 
5 means a signal system for efficiently transferring application 
signals and information, "CR" is an abbreviation for 
"Connection Request" which is used for a setting request of the 
signalling connection, and "CC" is an abbreviation for 
"Connection Confirm" which is a massage m essage notifying that 

10 the setting of the signalling connection has been executed. 

Subsequently, the SGSN 12 executes authentication and 
security processing, and when ascertaining that the mobile 
terminal is an authorized terminal (steps A3, A3'), the SGSN 
12 notifies an upper gateway (GGSN) which is not shown, of the 

15 "Joining" information of the mobile terminal 51, and also 

notifies the mobile terminal 51 that the "Joining" processing 
has been completed (steps A4, A5) . Upon the completion of the 
"Joining" processing, the SGSN 12 releases once the Iu 
connection because the connection is not necessary until the 

2 0 transmission of MBMS data (step A6) . 

In step A3, "DTI" represents "Data Form 1" which is a 
maaoagc m essage used to transmit various SCCP data (information 
about requests or responses for authentication, and the like) 
to an opposite node. 

25 At this time, when the information of "Joining" is notified 

to the SGSN 12 from the mobile terminal 52 which has the 
established RRC connection since the power was turned on (step 
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A7) , the SGSN 12 executes, for the mobile terminal 52, the same 
processing as for the mobile terminal 51 (steps A8, A9) , and 
when ascertaining that the mobile terminal 52 is an authorized 
terminal, the SGSN 12 notifies the gateway GGSN of the "Joining" 
5 information of the mobile terminal 52 and also reports the 
completion of the "Joining" processing to the mobile terminal 
52 (steps A10, All) . Upon the completion of the "Joining 
processing", the SGSN 12 releases once the Iu connection (step 
A12) . This interim connection release is performed because 

10 "MBMS notification" processing shown in FIG. 3 is not always 
executed immediately after the "Joining" processing and the 
SGSN 12 therefore efficiently assigns resources to users who 
receive other services until the execution of the "MBMS 
notification" processing . 

15 After the completion of the "Joining" processing executed 

for each mobile terminal, the "MBMS notification" processing 
is executed to notify the MBMS service subscribing mobile 
terminals 51 and 52 that the MBMS data is to be transferred (steps 
CI, C2) . At this time, a request massage message from the SGSN 

2 0 12 to the Radio Network Controller 22 to transmit the "MBMS 
notification" to the mobile terminals is sent in a 
connectionless manner because the Iu connection is being 
released at the "Joining" processing. This request maooagc 
message to the Radio Network Controller 22 comprises only one 

2 5 massage m essage , but to the mobile terminals receiving the same 
MBMS service, such a request maooagc m essage may be transmitted 
simultaneously to a plurality of mobile terminals by using a 
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group number indicative of a group deceiving the same MBMS 
service. Note here that "UDT" is an abbreviation for "Unitdata" 
which is a maooagc m essage used to transmit data in a 
connectionless manner. 
5 This group number is an identification number indicating 

each type of the MBMS service. Such identification numbers and 
the corresponding service types are pre -informed to many and 
unspecified mobile terminals from a system (a server providing 
the MBMS service) , whereby the mobile terminal transmits to the 

10 SGSN 12 the identification number corresponding to the desired 
service type by containing it in the "Joining" information. 
This allows the SGSN 12 to recognize, based on the identification 
number included in the "Joining" information, which type of the 
MBMS service to provide for the mobile terminal which has 

15 transmitted the w Joining" request. 

The mobile terminal 51 which has received the U MBMS 
notification" establishes the RRC connection again with the 
Radio Network Controller 22 for the reception of the MBMS service 
(step Bl) , and then in order to request the MBMS service, the 

20 Radio Network Controller 22 notifies the SGSN 12 in a 

connectionless manner that the maooagc message has been 
received by the mobile terminal 51 (step B2) . Next, when the 
MBMS service request from the mobile terminal 51 is the first 
one out of a plurality of mobile terminals being present in the 

25 same MBMS area 41 (see FIG. 8) , the SGSN 12 requests of the Radio 
Network Controller 22 to establish the Iu connection 122 (steps 
B3, B3' ) . This processing eliminates the need of establishing 
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the Iu connection for each call to the MBMS service, thereby- 
efficient ly reducing an amount of maooagoo messages . After 
this, the SGSN 12 executes authentication and security 
processing, and when ascertaining that the mobile terminal 51 
5 is an authorized terminal, the SGSN 12 notifies the mobile 
terminal 51 of the completion of the MBMS service request (steps 
B4 , B5 ) . 

At this time, when the information of the MBMS service 
request is notified to the SGSN 12 also from the mobile terminal 

10 52 which has the established RRC connection (step B6) after the 
reception of the "MBMS notification", the Iu connection 
establishment request is not transmitted to the Radio Network 
Controller 22 because the MBMS Iu connection has already been 
established (steps B7, B8) . The SGSN 12 executes 

15 authentication and security processing for the mobile terminal 
52 in the same manner as for the mobile terminal 51, and when 
ascertaining that the mobile terminal 52 is an authorized 
terminal, the SGSN 12 notifies the mobile terminal 52 that the 
MBMS service request has been completed (steps B9, BIO) . 

2 0 Since the Iu connection 122 is shared in the MBMS service, 

MBMS RAB establishment processing, MBMS data transfer, and MBMS 
RAB release processing to be performed after the data transfer, 
are executed using the same connection (steps C4, C4 ' , C5, C6 
and C6 ' ) . 

25 Next, when the MBMS data reception is no longer necessary, 

the "Leaving" processing is executed to leave the MBMS service 
(Step C7) . In this processing, even when the "Leaving" 
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processing is completed only in the mobile terminal 52, there 
is no need to execute the release processing of the Iu connection 
122 because the mobile terminal 51 has not performed the "Leaving" 
processing (Step C8) . When the "Leaving" processing is 
5 completed to all mobile terminals (mobile terminals 51 and 52) 
receiving the MBMS service in the end, the SGSN 12 releases the 
Iu connection 122 with the Radio Network Controller 22 to 
terminate the MBMS multicast service (Steps C9, C9'). 

In step C9, "RLSD" represents "Released" which is used to 

10 release the signalling connection and assigned resources, and 
"RLC" represents "Release Complete" which is used to notify the 
completion of the release. 

Thus, the Iu connection 122 dedicated to the MBMS service 
is provided separately and independently from the PS Iu 

15 connection 121, so that an occurrence of contention between the 
MBMS service and other services (packet data communication) is 
eliminated, thus allowing the provision of the MBMS service 
without being conscious of other services, and particularly 
eliminating the need for checking into the signalling 

20 connection establishment status of other services. 

Furthermore, the MBMS signalling connection is so designed 
that it is shared with a plurality of mobile terminals 
subscribing to the MBMS service, which enables transmission of 
a maooagc message using the group number (TMGI : Temporary mobile 

2 5 Group Identify) indicative of being a subscriber of the MBMS 
service without the need for transmitting the maooagc message 
individually to the mobile terminals using their respective 
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identification numbers (IMSI: International Mobile Subscriber 
Identify) . Furthermore, once the Iu connection 122 is 
established, there is no need to release it until all mobile 
terminals receiving the same MBMS service make "Leaving" , 
5 thereby resulting in the reduced amount of maooagco message s 
transmitted between nodes . 

FIG. 5 is a schematic block diagram according to another 
embodiment of the present invention wherein the same reference 
numerals are allocated to the same components as those in FIG. 

10 1. This embodiment differs from the embodiment shown in FIG. 
1 in that among the three signalling connections established 
in the mobile terminal 51, the MBMS signalling connection 513 
is established not in the PS domain 612 but in a newly provided 
MBMS domain 613. 

15 This means that the difference resides only in the 

designation of domains in the mobile terminal that is performed 
when a maooagc message is sent from the Core Network 10 to the 
Radio Network Controller 22 upon the establishment of the RRC 
connection between the Radio Network Controller 22 and the 

20 mobile terminal, and other operations are the same as the 

operation sequences shown in FIGS. 2 to 4 . In this embodiment, 
the signalling connections are established in respectively 
different domains, so that the management of the signalling 
connections in the mobile terminal is facilitated. 

25 More specifically, the Core Network 10 manages different 

areas depending on domains in such a manner as to manage mobile 
terminal locations in the area called LA (Local Area) for the 



- 20 - 



CS domain and to manage mobile terminal locations in the area 
called RA (Routing Area) for the PS domain. With the MBMS 
service, destination addresses of the MBMS information are 
managed in an area called an MBMS area which is not necessarily 
5 the same as the RA area of the PS domain. For example, when 
the existing PS signalling connection and the new MBMS 
signalling connection are managed in the same PS domain, as shown 
in FIG. 1, two areas need to be checked in one domain because 
location registration is required in response to an change in 

10 the MBMS area even when the RA as the PS domain remains the same . 

To overcome this situation, the domain is divided into the 
PS domain 612 and an MBMS domain 613 as shown in FIG. 5 to thereby 
bring the domain and the management area thereof into a 
one-to-one correspondence, thus facilitating the management. 

15 When some sort of failure occurs in the SGSN 12, the Radio 

Network Controller 22 needs to perform the releasing processing 
of the RRC signalling connection. This embodiment requires the 
transmission of an "RRC: Signalling Connection Release" message 
to each domain, however, the previous embodiment requires such 

2 0 transmission only once since the domains are not divided. 

FIG. 6 is a schematic block diagram according to still 
another embodiment of the present invention, wherein the same 
reference numerals are allocated to the same components as those 
in FIG. 1. In this embodiment, the configuration is identical 

25 to that in the FIG. 1 except that the MBMS Iu connections 122 
and 123 for the MBMS signaling connections are provided so as 
to correspond to each mobile terminal. The establishment 
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processing and release processing of these Iu connections 122 
and 123 are executed by the SGSN 12 independently to each mobile 
terminal, while the MBMS signalling connection is provided 
separately from the PS Iu connection 121 for the PS signalling 
connection, therefore an occurrence of contention with 
different services and the processing complexity in the SGSN 
may be eliminated. 

In this embodiment shown in FIG. 6, since different Iu 
connections are established to each mobile terminal, the same 
massage message needs to be transmitted to a plurality of 
specified mobile terminals, which raises the possibility to 
cause congestion induced by a plurality of massages messages 
transmitted on radio communication and to adversely affect the 
processing capability due to the increased amount of the 
massages messages to be processed between the nodes . In the 
embodiment shown in FIG. 1, however, the Iu connection is 
established which is common to a plurality of mobile terminals, 
thereby eliminating an occurrence of congestion induced by the 
large amount of massages messages transmitted on radio 
communication and also eliminating adverse effects to the 
processing capability between the nodes. 

Note here that it is obvious that the embodiment shown in 
FIG. 5 is applicable to that shown in FIG. 6. 

It is of course understood that the operation in the above 
described embodiments may be programmed as operation procedures 
and stored in a recording medium capable of being read by a 
computer (CPU) , and that the computer reads the recording medium 
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and sequentially executes the operation procedures to thereby- 
real ize the operation. 

As described above, according to the present invention, 
the Iu connection for the MBMS service is provided separately 
5 from the PS Iu connection, so that the occurrence of contention 
between the MBMS service and other services (Packet data 
service) is eliminated, thereby allowing the provision of the 
MBMS service without being conscious of other services, and 
particularly providing an effect that it is no longer necessary 
10 to check into establishment statuses of signalling connections 
of other services. 



